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A Vot
Honorable Hugh J. Sallen
Governor of the 3tate of !lew Hampshire
State Honso
Concord, New Haumpshire 03301

!

l A
Noar Goveraor Gal len:

{ Ineloset is a copy of the Souhegan River Watershed Dan oo 33 Phase |

s [nspoction Report, which was prepared under the National Program for
Inspection of Non-tederal Dams. This report is presented for your use
and is based upon a visunal inspection, a review of the past performince
and a brief hydrological study of the dam. A brief{ assessment is in-
cluded at the beginning of the report. T have approved the report and
support the findings and recommendations described in Section 7 and ask
tirit vou keep me informed of the actions taken to iwmplenceat thew. This
follow—up action {3 a vitally important part of this progrun.

.

voeopr ol this report has been (orwarded to the Uateor Tesonrees Board,
the cooperating agency for the State of New Hampshire and the owoer.

Copies of this report will be made available to the public, upon
request, by this of fice under the Freedom of Ionformation Act. In the
case of this report the release date will be thirty davs from the date
of this letter.

[ owish to take this opportunity to thank yvou and the Vater Hesources
Board for your cooperation in carrying out thisz progsran.

Sincerely,
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NATIONAL DAM INSPECTION PROGRAM

PHASE 1 REPORT

Identification No.: NH 00265

NHWRB No.: 254.34

Name of Dam: SOUHEGAN RIVER WATERSHED DAM NO. 33

Town: Wilton

County and State: Hillsborough County, New Hampshire
Stream: King Brook, a tributary of Stony Brook (a

tributary of the Souhegan River)
Date of Inspection: fay 14, 1979

BRIEF ASSESSMENT

The Souhegan River Watershed Dar No. 33 is located on King
Brook in Wilton, New Hampshire. The dam is an earth embank-
rent 510 feet long and 21 feet high with a drop inlet service
spillway structure and a 30 inch outlet conduit. An earth
emergency spillway 102 feet wide is cut into the left abutment.

The dar is owned by the New Hampshire Water Resources Board.
It was designed by the Soil Conservation Service for the rur-
pose of flond protection in the Souhegan River Watershed.

The drainage arca of the dam covers 1.0 square mile and is mude
up primarily of rolling woodland. The dam impounds only 24
acre-feet at low stage but has a maximum impoundment of 900
acre-feet. The dam is SMALL in size and its hazard classifica-
tion is HIGH since significant property damage and loss of life
could result in the event of a dam failure.

The test flood for this dam is the Probable Maximum Flocd. The
peak inflow for this flood is 2,125 cfs. Because of storage,
the resulting peak discharge is 1,080 cfs compared to a total
spillway capacity of 2100 cfs. The water surface would be at
elevation G907 fert (MS1) or 1.5 feet below the toy of the dar
for this tlood.

The dam is in GOOD condition at the present time. Remedial
measures to be undertaken by the owner include: filling in
animal burrows on slopes, mowing of slopes, removing debris
from trash racks; including annual operation of drain gate in
the inspection procedure; and developing a formal, written,
emergency warning system for the dam. The program of annual
technical inspections should be continued.
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No conditions were observed which require further investiga- )
tion. j
The remedial measures outlined above should be implemented ® 1
within two vears of receipt of this report by the owner. )
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams for
Phase 1 Investigations. Copies of these guidelines mayv be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase 1 Investigation is to
identify expeditiously those dams which may pose hazards to
human l1ife or property. The assessment of the general con-
dition of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving
topograprhic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the score of

a Phase 1 investigation; however, the investipation is inten-
ded to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with dat:
available to the inspection team. In cases where the reser-
voir was lowered or drained prior to inspection, such acticn.
while improving the stability and safety of the dam, remcves
the normal load on the structure and may obscure certain
cornditions which might otherwvise be detectable if inspected
under the normul operating environment of the structure.

It is important to note that the condition of a dam derenis
on nurerous and constantly changing internal and extern:
cornditions., and is evolutionary in naturc. It would t-.
incorrect to assume that the pnresent condition of the dar
will continue to represent the condition of the dam at sore
point in the future. Only through continued care and inspec-
tion can unsafe conditions be detected.

Phase 1 inspections are not intended to provide detailed
hyvdrologic and hydraulic analyses. In accordance with the
established Guidelines, the Test Flood is based on the
estimated "Probable Maximum Flood" for the region (greatest
r-.asonably possible storm runoff), or fractions thereof. Be-
cause of the magnitude and rarity of such a storm event. a

firain that a spillwav will not pass the Test Floced should
not be interpreted as necessarily posing a highly inadeauate
condition. The Test Flood provides a measure of relative

spillway capacity and serves as an aid in determining the
need for more detailed hydrologic and hvdraulic studies.
considering the size of the dam, its general condition and
the downstrear damage potential.
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PHASE T INSPECTION REPORT

SOUHEGAN RIVER WATFRSHED DAM NO. 33

SECTION 1

PROJECT INTORMATIOXN

General
(a) Authoritv

Public Law 92-3G7, August 8, 1972, authorized the
Secretary of the Arrmy, through the Corps of kEngineers,
to initiate a National Program of Dam Inspection
throughout the United States. The New England Division
of the Corps of Engineers has been assigned the responsi-
bility of sujervising the inspection of dams within the
New kngland Region. Goldberg, Zoino, Dunnicliff &
Associates, Inc. (GZD) has been retained by the New
Ingland Division to inspect and report on sclected dars
in the State of New Hamnshire. Authorization and notice
to proceed were issued to GZD under a letter of March
30, 1979 from Colonel John P. Chandliecr, Corps of
Engineers. Contract No., DACW 33-79-C-0058 ha< been
assigned by the Corps of Ingineers for this work.

(b) Purrosec

1) Perform technical inspection and evaluatien

0o{ non-federal dams to identify conditions which
threaten the public safety and thus permit correc-
tion in a timely manner by non-federal interests.

2) Encourage and prepare the states to initiate
aquickly effective dam safety programs for non-
federal darms.

3) Update, verify, and complete the National
Inventory of Dams.

(¢)  Seone

The program provides for the inspection of non-
federal dams in the high harzard potential category based
upon location of the dams, and those dams in the signifi-
cant hazard potential category believed to represent
an immediate danger based on condition of the dams.

1-1
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1.2 Description of Project

(a) Location

i .' The Souhegan River Watershed Dam No. 33 is located
approximately 7900 feet upstream of Stony Brook in
Wilton, New Hampshire. It can be reached from Dale
Street which intersects State Route 31 in Wilton, New
Hampshire. The dam is shown on the USGS, Peterborough,
New Hampshire quadrangle, at approximate coordinates:

b N 42° 51.6', W 71° 45.0'. (See location map on page V).
Page B-2 of Appendix B is a site plan for this dam.

(b) Description of Dam and Appurtenances

earthfill cutoff trench below the embankment; a principal
spillway with a reinforced concrete riser, outlet pipe,
and impact basin,; and an emergency spillway 102 feet
wide, located at the left abutment. The dam is 510

feet long.

i — The dam consists of: an earth embankment with an
!

{ 1) Embankment (See pgs. B-3 through B-10)

‘ The embankment was constructed primarily of
silty sand with clay and gravel (Designation SC-S\
using the Unified Soil Classification Svstem). It
is 510 feet long and is a maximum of 24 feet high.
The upstream and downstream slopes are 3 horizontal
to 1 vertical; and the width of the crest is 12
feet.

Beneath the embankment is an earthfill cutoff
trench of variable bottom width. According to
available plans, it was constructed of the same
silty sand material as the embankment. The cutoff
trench was designed and constructed to extend through
sand and gravel layers to firm bedrock or glacial
till.

There is a berm approximately 10 feet wide on
the upstream slope at approxirately norrad pood
elevation (681.0 ft. MSL). The purpose of this
berm is wave erosion protection.

1-2
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2) Principal Spillway (See pgs. B-5 & B-9)

The principal spillway consists of a reinforced
concrete drop inlet structure with a sluice gate
controlled inlet pipe and two uncontrolled orifice

inlets, a 30 inch diameter outlet pipe supported on a

concrete cradle, and an impact basin.

The riser structure is 17 feet high and 9.2
feet wide normal to the axis of the dam. It is 4.2
fee¢t long parallel to the embankment and flares to
14.2 feet long at the top. The walls of the struc-

ture are 10 inches thick and the top slab is 8 inches

thick.

At the base of the structure is a 12 inch diam-
eter, vertical 1ift, sluice gate inlet which is
controlled by a crank operated bench stand with &
rising stem. A 12 inch diameter, cast iron pipe
extends 15 feet upstream from the 1lift gate into
the impoundrment pool. Plans indicate an animal
guard has been installed at the upstream end ¢{ this

pipe.

The "low stage inlet'" is an uncontrolled opening

approximately 3 feet above the sluice gate invert,
It is one foot, 6 inches wide and 7 inches high and
iz located in the upstrearm face of the riser struc-
ture. The water flows over this orifice and drops
into the riser structure. It is protected by a
trash rack assembly approximately 5.5 feet high and
4 feet, 2 inches wide. This assembly is fabricated
from galvanized steel angle sections.

The "high stage inlet” consists of two openings

approximately 13 feet, 9 inches above the sluice gate

invert. They are 7.5 feet wide and 15 inches high
and are located in the left and right .Lides of the
fiared portion of the riser structure. Thev are
protected by a galvanized stecel grating 2.5 inches
high placed in front of each high stage opening and
5 galvunized steel angles placed in the <loping sec-

tion below cach opening. A 30 inch diancter manhole

perritls access into the riser structure.

1-3
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» The riser structure is drained by a 30 inch
diameter reinforced concrete pressure pipe. It

is approximately 115 feet long and drops approxi-
mately 2 feet over that length. The pipe pene-
trates the downstream side of the riser structure
and is supported by a 4 inch thick concrete cradle
within the embankment. Plans indicate 4 concrete

-.
anti-seep collars cast around the pipe within the
embankment .
3) Emergency Spillway (See pgs. B-3 & B-5)

The earth emergency spillway was excavated in the
left abutment. It curves to the right around the
embankment and is 102 feet wide at the control section.
It is approximately 500 feet long and lies approxi-
mately 4.4 feet below the top of the embankment. The
side slopes are 3 horizontal to 1 vertical.

4) gog?dation and Embankment Drainage(See pos.B-7 &
i A 4 foot wide trench drain of clean sand and

gravel exists beneath the full length of the douwn-

stream slope of the embankment. It contains twn

6 inch perforated asbestos cement pipes. One extends

32 feet to the left of the outlet conduit, and the
other extends 176 feet to the right of the outlet
conduit. These pipes discharge through the wing walls

a of the impact basin on either side of the principal
spillway outlet conduit.

(¢) Size Classification

The dam's maximum impoundment of 900 acre feet and
height of 21 feet place it in the SMALL size category
according to the Corps of Enginecers' Recommended Guide--
lines.

(d) Hazard Potential Classification

The hazard potential classification for this dam is
HIGH because of the significant economic losses and the
potential for loss of life downstream in the event of dam
failure. Section 5 of this report presents more detailed
discussion of the hazard potential.

1-4




(e) Ownership

The dam is owned by the New Hampshire Water Resources
Board, 37 Pleasant Street, Concord, New Hampshire 03301.
They can be reached by telephone at area code 603-271-
3406.

(f) Operator

The operation of the dam is controlled by the New
Hampshire Water Resources Board. Key officials are as
follows:

George McGee, Chairman
Vernon Knowlton, Chief Engineer
Donald Rapoza, Assistant Chief Engineer

The Board's telephone number is 603-271-3406.
Alternatively, the Board can be reached through the state
capital at 603-271-1110.

(g) Purpose of the Darn

The purpose of the dam is to reduce downstream flood-
ing by providing temporary storage for the runoff from
1.0 square miles of watershed. This temporary storage
is released throu-b the l1ow und hivh stage inlets of th
principal spillwuy.

(h) Design and Construction History

The dam was designed by the U.S. Department of
Agriculture, Soil Conservation Service in conjunction
with the New Hampshire Water Resources Board. It was
completed in 1973.

(i) Normal Operating Procedure

The dar i= s=¢ 1t rerulating. The pond drain sote 1s
operuted only as purt of infrequent maintenance check~.
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Pertinent Data

(a) Drainage Area

The drainage area for this dam covers 1.0 square mile.
It is made up primarily of rolling woodland with some
pasture and minor development.

(b) Discharge at Damsite

1) Outlet Works

Normal discharge at the site is through the 30
inch diameter outlet pipe. 1In the event of severe
flooding water would flow over the emergency spill-
way at elevation 693.8 feet (MSL). The invert of
the Jlow stage orifice is at elevation 681.0 feet
(MSL). The invert of the high stage orifice is at
elevation 691.7 feet (MSL).

2) Maximum Known Flood

There is no data available for the maximum known
flood at this damsite.

3) Ungated Spillwayv Capacity at Top of Dam

The capacity of the principal spillwav with the
reservolr at top of dam elevation (698.2 feet MSi)
i 100 cfs. The capacity of the emergency spillwuy
is 2000 cfs at this level.

4) Ungated Spillway Capacity at Test Flood

The capacity of the principal spillway with the
reservoir at test flood elevation (696.7 feet \SI)
is 95 c¢fs. The capacity of the emergency spillway
is 985 c¢fs at this level.

5) Gated Spillway Capacity at Normal Pool

There are no gated srillways with the exceyption
of the gated pond drain inlet which is normally closcd.

6) Gated Spillway Capacity at Test Flood

As previously mentioned, there are no gated
spillways.

1-6
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(c)

(d)

7) Total Spillway Capacityv at Test Flood

The total spillway capacity at test flood eleva-

tion (696.7 feet MSL) is 1080 cfs.

&) Total Project Discharge at Test Flond

The total project discharge at test flood eleva-

tion (696.7 feet MSL) is 1080 cfs.

Elevation (feet above MSL)
1) Streambed at centerline of dam: 677.0
2) Maximum tailwater: Unknown

3) Upstream portal invert diversion tunnel:
applicable.

4) Normal pool: 681.0
5) Full flood control pool: 693.8
6) Spillway crest:
a) Pond drain inlet: 67%8.0
P) Lew stage inlet: G681.0
¢) High stage inlet: 691.7
d) Emergency spillway: 693.8
7) Design surcharge: 695.4
&) Top dam: 698.2
9) Test {lood design surcharge: 696.7
Reservoir
1) Length of maxinmun pool: 5500 + ft,
2) Length of normal pool: 920 #+ ft.

3) Length of flood control pool: 5200 + ft1.

Not
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(e)

(f)

(&)

1)
2)

n
<
3)

4)

5)

* T —r—— g —_

Storage (acre feet)

Normal pool: 24
Flood control pool: 450
Spillway crest pool:
a) Low stage inlet: 24
b) High stage inlet: 296
¢) Emergency spillway: 450
Top of dam: 900

Test flood pool: 736

Reservoir Surface (acres)

1)

4)
5)

Dan.

Normal pool: 12
Flood control pool: 87
Spillway crest pool:
a) Low stage inlet: 12
b) High stage inlet: 62
¢) Emergency spillway: 87
Test flood: 107

Top of dam: 115

Type: Earth embankment
Length: 510 ft.
Height: 21 ft.

fop width: 12 ft.

Side slopes: Upstream: 3 to 1
Downstream: 3 to 1

Zoning: Homogencous, scemi-pervious silty sand
with c¢lay and gravel

P S
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(h)

(1)

7) Impervious core: None
8) Cutoff: Variable width, earthfill

9) Grout curtain: None

Diversion and Regulating Tunnel

Not applicable

Spillways
1) Type:
a) Principal spillway: Reinforced concrete drop
inlet with a 30" outlet pip«
b) Emergency spillway: Grass covered earth channc]

cut in lcft abutment

2) Length of weir:

2) Pond drain inlet: 12 inch diameter pipe

b)) Low stage inlet: 18 inches

c¢) High stage inlet: 15 ft.

d) Emergency spilliwayv: 102 frt.
3) Crest Elevation (ft. above MSL)

a) Pond drain inlet: 678.0

b) Low stage inlet: 681.0

¢) High stage inlet: 691.7

d) Emergency spillway: 693.8

4) Gates: 12 inch vertical 1ift sluice gate on
pond drain inlet

5 Upstream channel: Reservoir
6) Downstream channel: narrow channel to 30 inch

reinforced concrete pipe
under road

e




(J) Regulating Outlet

The only regulating outlet is a 12 inch diameter pipe
controlled by a wheel operated sluice gate. The pipe in-
vert is at elevation 678.0 feet (MSL). The purpose of
this outlet is pond drainage, and it is normally closed.
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SECTION 2 - ENGINEERING DATA

2.1 Design Duta

Atony other design data available from the Soil Conserva-
tion Service are hydrologic and hydraulic computations, struc-
tural computations, a geological report and soils laboratory test
re<sults,. This information was used extensively in computations
presented in section 5 and Appendix D of this report.

2.2 Construction Data

"As built” plans are available for this dam and show good
arreement with the design plans and the visual inspection.

2.3 Operational Data

No operational data is available as the dam is self regu-
lating.

2.4 Evaluation of Data

(a) Availability

Sufficient data is available to permit an evaluation
of the dam when combined with findings of the visual
inspection.

() Adeguacy

There is sufficient design and construction data to
permit an assessment of dam safety when combined with the
visual inspection, past performance, and sound engineering
Jjudgment .

(c¢) Validity
Since the observations of the inspection team gen-

erally confirm the available data, a satisfactory evalu-
ation for validity is indicated.
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SECTION 3 - VISUAL INSPECTION

Findings

(a)

General

The Souhegan River Watershed Dam No. 33 is in GOOD

condition at the present time.

(b)

(¢)

Dam

1) Earth Embankment (See overview photos)

Three to five small animal burrows were found in
the left upstream slope to the left of the riser
Structure. The upstream slope is not protected by
riprap, but is in good condition. There is debris on
the upstrean slope.

The toe drains were completely submerged at the
time of inspection due to high tailwater.

2) Ermergency Spillway (See photos 1 & 2)

The emergency spillway is in good condition.
There are wet spots in the channel but these are
caused by natural groundwater or ponded runoff. There
is a stone drain trench system in the downstream end
0ol the emergency spillwayv. This system waus added in
1977.

Appurtenant Structure

1) Drop Inlet Service Spillway Structure (Sec
prhotos 3. 4 and 5)

The structure is in good condition with some
minor open horizontal construction joints and
honeycombed concrete. The sluice gate bench stand
is in good condition. The hand crank has been removed
from the site to prevent unauthorized use. The trash

racks are in good conditicn but are clogred with delris,

2) Pond Drain Inlet Pipe

At the time of inspection the 12 inch pond drain
inlet pipe was completely suvmerged and could not be
observed.

P
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3) Outlet Conduit (See photo 7)

The downstream end of the outlet pipe is in good
condition with no evidence of spalling, cracking, or
efflorescence.

1) Impact Basin (See photo 6)

This structure is generally in good condition.
There is some efflorescence on both ends of the top
surface of the baffle wall and some minor erosion
and staining of the headwall. There is no safety
fence around this structure.

(d) Reservoir Area

The shore of the reservoir is generally shallow slop-
ins woodland. It appears stable and in good condition.

{+)Y Downetrearnr Channed

.
530

The downstream channe¢l 1s a narrow channel to a
inch diameter concrete conduit under Dale Strect.

13
(N3]

Aatuntlon

(Rl

The dar and its arpurtenant structures are generally in
GO0l condition. The potential problems observed during the

visuul insvection are 1isted as foilowa:

a) Animal burrows on slopes.
) Debris on upstrear slope and in low starpe trash racks.
¢) Lack of safety fence around impact basin.

5-2
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures

. No written operational procedures were disclosed. The dam
is s¢lf regulating.

4.2 Maintenance of Dam

An annual inspection is made jointly by the New Hampshire
- Water Resources Board and the Soil Conservation Service.
Recommendations resulting from this inspection are implemented
by the NHWRB.

4.3 Mzsintenance of Operating Facilities

Operation of the sluice gate for the pond drain inlet is
checked approximately once every four or five vears by NHWEB.

4.1 Description of Warning Svsterm in Effect
There is no warning system in effect.
4.5 Evalucation

The established operational procedures for this dam are

generally satisfactory. Additional emphasis on routine main-
i tenance will assist the owners in assuring the long-term safety
of the dar. A forrnal, written, downstream emergency Warning

«vsten should be developed for this dar..




SECTION 5 - HYDROLOGY /HYDRAULICS

Evaluation of Features

(a) General

Souhegan River Watershed Dam No. 33 is a Soil Con-
servation Service (SCS) flood control dam on a tributary
of Stony Brook in Wilton, New Hampshire. The dam is about
4000 feet upstream of the confluence of the tributary and
Stony Brook, and about 2 miles upstream of the confluence
of Stony Brook and the Souhegan River. The upstream
drainage area is 1.0 square mile of rolling tonography.

The dam itself is a 510 foot long earthen embankment
with a grass-lined emergency spillway 102 feet wide, The
principal spillway consists of three orifices located on
a concrete riser in the reservoir. Flow from the orifices
proceeds under the dam through a reinforced concrete pipe.

(b) Design Datu

The duta sources available for Souhegan River Water-
shed Dam No. 35 include the Soil Conservation Services's
(SCS) "Hydrology and Hydraulics'" Design Calculations,
These calculations include Storage-Elevation and Stage-
Discharge curves for the dam, and the routing of storms
of various magnitudes through the reservoir. These c¢nl-
culations are dated 1960 through 196G8.

The SCS established the elevation of the low flow
outlet (681 feet MSL) at the level of the pool which
existed before the dam was built. The elevation of the
two high stage outlets (691.7 feet MSL) was established
above the 100-year flood stage in the reservoir in order
to take advantage of the large natural storage at the
site and to allow a low release rate at the 100-vear
flood stage. The emergency spillway crest is at elevation
693.8 feet (MSL) and the dam c¢rest is at elevation 6U8.2
feet (MSL).

Al=su available for this dam is an SCS "Maintenance
Checklist"” report for an inspection dated June 2. 1977.

The Soil Conservation Service Design plans, dated
1971, are also availatle for this dam.

(c¢) Experience Data

No records of flow or stage are known to be available
for Souhegan River Watershed Dam No. 33.
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(d) Visual Observations

The emergency spillway is a 102 foot wide grass-
lined channel, with its crest at elevation 693.8 feet (MSL)
and with 3:1 side slopres. The flow from this spillway
rejoins the brook almost immediately downstream of the
dam. The principal spillway consists of a concrete riser
structure in the reservoir with three orifices. The
flow from these orifices combines in the riser and flows
under the dam to the brook through a 30 inch reinforced
concrete pipe 114.9 feet long. The brook flows under
Dale Street about 100 feet downstream of the principal

spillway outlet. Dale Street is an embankment with its
crest at about 681.5 feet MSL and a 30 inch diameter
culvert.

Downstream of the dam the brook flows about 4000
feet down a steep hill to Stony Brook. The development
in this reach includes a small bridge on a dirt road and
a farm building about 2500 feet downstream of the dam.
About 3800 feet downstream of the dam (200 feet upstreamn
of Stony Brook) there is a house about 6 to 7 feet above
the streambed. Just upstream of Stony Brook, the stream
passes under New Hampshire Highway 31, a heavily-travelled
roazd, through a 48 inch culvert.

After the confluence., the combined flows of the tri-
Lutary and Stonyv Brook continue downstream about 4000 feet
1o the town of Wilton. The brook parallels New Hampshire
Highway 31 in this reach.

Just outside of Wilton there is a group of about ten
houses, an apartment, and a laundry between New Hampshire
Highway 31 and Stony Brook. The ground floors of these
structures range from 7 to 18 feet above the streambed.
The gradient of Stony Brook flattens out in this reach,
and in the middle of the town of Wilton the Brook flows
over Abbott Memorial Trust Dam and joins the Souhegan
River.

The Souhegan River flows through Wilton, and has
5 to 10 residences and industrial buildings on its banks
there. Below Wilton the Souhegan runs through about a
5 mile reach with a wide flood plain before reaching
Milford, New Hampshire.




(¢) Test Flood Analysis

The hyvdrologic conditions of interest in this Phase 1
investigation are those required to assess the dam's over-
topping potential and its ability to safely allow an appro-
priately large flood to puss. This requires using the dis-
charge and storage characteristics of the structure to
evaluate the impact of an appropriately sized Test Flood.
The original hydraulic and hydrologic design calculations
of the SCS are available for this dam.

Guidelines for establishing a recommended Test Flood
based on the size and hazard classification of a dam are
speclitied in the "Recommended Guidelines™ of the Corps of
Engineers. The impoundment of less than 1000 acre {ect
and the height of less than 40 feet classify this dam as
& SMALL structure.

The appropriate hazard classification for this dam
is HIGH because of the significant economic losses and
potential for loss of life downstream in the event of dam
failure. As shown in the Dam Failure Analysis section,
the increase in flooding caused by failure would pose a
threat to property and to lives in the village of Wilton
and at other locations along Stony Brook and the Souhegan.
Other impacts of dam failure include¢e damage to a heavily
traveled highway and to several small roads (see Dum
Failure Analvsis section).

As shown in Table 3 of the Corps of Engineers’
"Recommended Guidelines', the appropriate Test Flood tor
a dam classified as SMALL in size with a HIGH hazard
potential would be between one half times the probable
maximum flood (PMF) and the PMF. Where a range of possi-
blie inflows is suggested, the Corps of Engineers'
"Recommended Guidelines' advise using the inflow most
closcly relating to the dam's hazard potential. Since
the hazard potential is on the high side of HIGH, the Test
Flood inflow is the PMF. As part of their hydrologic
design calculations for the dam, the SCS created a "Free-
board Hyvdrograph" (approximately equivalent to the PMF).
Their peck inflow is 1728 c¢fs, which is 1728 c¢sm on the
one¢ square mile drainage area. This compares to the 2125
¢sm given on the Corps of Engineers’ "Maximum Probable
Peak Flow Rates" curve assuming rolling topography.
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. The Corps' peak inflow of 2125 c¢fs is more conserva-
tive and is therefore selected as the test flood for this
dgm: Use of the Corps' suggested methodology for deter-
mining attenuation by storage results in a peak outflow

. of 1080 cfs, with the water surface at 696.7 feet MSL,
1.5 feet below the dam crest and 15.7 feet above normaul
pool.

This analysis assumes that the reservoir elevation is
690.5 feet (MSL) at the start of the storm. The drawdown
time from the emergency spillway crest to normal pool 1%
10 days.

(f) Dam Failure Analysis

- The peak outflow that would result from the failure
of Souhegan River Watershed Dam No. 33 is estimated using
the procedure suggested in the Corps of Engineers New
England Division's April 1978 "Rule of Thumb Guidelines
for Estimating Downstream Dar Failure Hydrographs', as
clarified in a December 7, 1978 meeting at the Corps'
Waltham office. Normally this procedure is carried out
with dam failure assumed to occur when the water surface
reaches the top of the dami. In this case., however, the
outflow of 2100 cfs with the water surface at the top of
the dam (698.2 feet MSL) is greater than the Probable
Maximum Flood (PMF) routed outflow at the dam. Also,
this outflow would create {flooding downstrear prior to

i dam failure. Failure is theretore assumed to occur with
the water surface at the SCS Design High Water of 695.4
feet MSL, 2.8 feet below the top of the dam.

The discharge just prior to failure at this elevation
is given by the Stage-Discharge curve developed in Appendix
- D as 414 cfs. The tailwater elevation prior to failure at
this discharge is estimated to be 682 feet MSL.

For an assumed breach width equal to 10 percent of
the dam width at the half-height, the gap in the erbankment
due to failure would be 82 feet. The resulting increase
in flow would be 6763 cfs or a total of about 7180 cfs.

This peak dam failure flow would severely overtop
Dale Street, just downstream of the dam. It would also
overtop the bridge 2400 feet downstream and flood the farm
building at this bridge.

The first major development impacted would be a
house about 6 feet above the streambed 3800 feet down-
stream of the dam. The attenuated peak dam failure flow




Y v v

of 6880 cfs would increase flow depth from 2 fect to

8 feet, and would cause 2 to 3 feet of flooding at

the housc. This would cause serious damage at the house.
and pose a threut of loss of life.

Just upstrear of the confluence of the tritutoery
and Stony Brock., the tributary passes under New Hunpshire
Highway 01 throuch a 4 inch culvert. Darn failure would
increase the flow over the top of Highwav 31 from about
325 c¢fs to about 6800 cfs. The increased flow would
probubly severely damage or destroy the Highwav 31 en-
bankment «t this point,

Alter the tributary joins Stonyv brook, Stoeny Ero.ok
rerallels ULS) Highway 31 for about 4000 fect to the tourn
ot Wilton. There 1s no development in this reuch excert

the highwey, which 1s above dun failure tiows.

Just outside of Wilton there are a number of houses
alerme the bunks of Stony Brook.  There are O hous=e= 7 U
12 tect above the strearbed, and 1 house about 18 feet
above the stireambed.  There is also an apartrment buildines
12 feer ob we the strearbed and a laundry about 10 teey
ur-, Highwayv 31 parallaels the brook about 10 feeot abive
the =treambod, and there are nunercus dwellinegs and ceon-

w1 establishmoents on the other side of the highuny

20 10 25 feet above the streambed.

rere

1
abogt

The assured pre-iugilure flow of 90U Cis (assw.inge
H00 ¢fs cf inflow from Stony Brook) would create a <ty
of O fter 1 in this reuch. The dar. taillure cutflow o
6250 c¢ts would vield a stage of about 13 fect on Stonw
Brook. which would cause serious flooding in this reach.

Downstrear. of the residences and still in the town
cf Wilton. Stony Brook passes over Abbot Memorial Trus-t
Darn and flows into the Souhegan River. The flow of abious
67250 cfs could create flooding on the Souhegan in Wiltcon
alone which 5 tn 10 houses and husinesses are located,
Downstream of Wilton the Souhegan flows through about 5
riles of broad flood plain before reaching the town ¢ f
NS TD U IS SR It is expected thet the dam faiiure outiioe
would be essentiully attenuated in this reach.

The following chart summarizes the downstrean impacts

of the failure of Souhegan River Watershed Dam No. &0,
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SECTION 6 -~ STRUCTURAL STAEILITY

6.1 Evzluztion of Structural Stability

(a) Visual Observatiorns

There has been no significant displacement or
distress which would warrant the preparation of struc-
tural stability calculations.

({b) Design and Construction Data
1) Ertankrer:
- No records of an ermbankment slope stabtility
a-~v==tent o are avazilalle for this darn.
2) Prirciprzl Srillwoy Structures
A reviev ¢f the structural calculaticons for
the design of the drop inlet service spillway
structure and the outlet conduit (principal spill-
7)) reveazled that these structures have been ¢ -
csipned on the bzsi1s ¢of sound engineering praciice.
(o> ‘perztins Reeords
i Tnere  are no known operating records for this doo
PG I -1 Construction Changes
sveter, of stone drainage trenches was added to th:
dwnstrear. end of the ermergency spillwuy in 1077, This
- . r-truction is not related to structural statilitv. b
i~ exrirtion there have been no constructicn chanco
Greolased
- s.1erice Staubility
The duar. is located in seismic zone No. 2 and, 1n
. ydence with the recommended Phase I guidelines, does
s+ owuarrant scisnic analysis,
6-1
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7.1 Dam Assessment [ ()

SECTION 7 - ASSESSNENT, RECOMMENDATIONS AND

REMEDIAL MEASURES

(a

condition at the present tinme.,

(b

permit an assessment of darm safety when corbined with the
visual inspection, past performance. and sound engincer-
¢ judgment., » ®

in
(c
im
th

(d

[ - .

feconrendations ’ e

)} Condition

The dam and its appurtenances are generally in gocd

) Adequacy of Information

There is sufficient design and constructicon duatoa 1o

) Urgency

Trke remedial reasures described heroein shouid tee )
plemented by the owner within two vears ot receipt ot {
is phase 1 Inspection Report. ’ L

) Need for Additionoel Investications

None

NO
gation.

©.3 Remedial Measures )

conditions were obs=served which warrant further inves=ti-

It
remedia

1)

3)

is recomniended that the owner institute the following
1 measures:

Check the operability of the pond drain inlet gate
as part ot the annuul inspection procedure.

v Do e trenr en roene T Wariin g s ten

Maintain the program ot annual technical inspections,




t
! »
]
]
]
4
' 4) Implement and intensify a program of diligent and
periodic maintenance including, but not limited to:
[ 0 ,
’ ) Backfilling animal burrows with suitable. well
F tarped soil.
t b)) Mowing brush on slopes.
F - c) Clearing accurmulated debris from trash racks. »
D) Cin=ider the need for u safety barrier around the impact

» baus1in structure,

- T Alternatives

»
There are no reaningful alternatives to the above recommendu-
ticn=.
]

»

2 »

- )
b
¢ ’
,
¢ ’
|
L
¢ )
L 7-2
F. o [ ] L [ L J [ [ ] [ | [ o [ ® o ®

PP




-

()

APPENDIX A

VISUAL INSPECTION CHECKLIST
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INSPECTION TEAM ORGANIZATION

Date: Mzv 14, 197¢

Ny 00265

SOUHEGAN RIVER WATERSHED DAM NO. 33
Wilton, New lHamvpshire

NHWRB 254,34

Py

Frojec

Weather: Overcast, drizzle, cool

vicholas A, Campogrnc Goldberg., Zcino, Dunni-

cliff & Assoc. (GZD) Tear Captain
Willigrn, &, Zein GZD Scils
oo Tunie¢l Corcon CZD Scils
Jefirev M. Eardoiwn GZD SOl
oL Earoho Andrew Christo, Erngineers,

Inc. . (ACL) Structure-
Col o haleion ACL Struciuy
Torn. Gooch Resource Analysis,lInc.

(RAT) Hydrolegy
Fobert Fitzgerald RAI Hyvdroicgy

Ovner's Representative Present:

Curv Kery - New Hurpslbire Water Resources Boara
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' SOUHEGAN
3 Wi

WATERSHED DAMN 33
lten, New Hampshireo

May 1979

NH

11,
002¢5

)

CELTH

FOR

VISUAL INSPECTIOXN

ARLA EVALUSATID

CONI'ITION & RIMARLKS

Foundation Dirainas.

tures

Benceh Stand

Poeservoir Inscharge

Conduit

J/\/\ 1+

T

Drainage trench

spillway

on

T o drains o shira v
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AN
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eme o nete d

N -

Nore notod

AN » I oot P R -

R Gl f -~

Yinor stoinins o atownter

.- ) .

None noteoed

AN ot e
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Cooie LYo e = ot

Staininy of valvanice
surfaces
No noted

deficiencies

1

Subnoereoed, contd
observed

et
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an

emoerreney
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SQUHEGAN WATERSIED DAM 33 May 14, 1979 :
Wilten, New Hampshire NI 002C3 L

CHECK LISTS FOR VISUAL INSPECTIOXN

AREA EVALUATLD BY COXDITION & REMARES )
)
C. Outlet Conduit (prirmary i ;

. spdllway No deficiencies noted °

o Irpact Basin

Comdition of concerote Good

- |
F« Syl | Nonde noted i ®

Minoar on headwall gt water
line

i
1
F [
’ Crucaiang { None noted !
¢ °
Loa=Tins o oor o stuaining of |
) ! Tl .
‘ GO e 3 Minor on heondunl!
1 |
Visilie reintoreins ’ None noted

(‘ P o LD .an b ( AN ?-
|
o

T oat btk ends ®
Lo of top of baff

Teoowatl

]
}
|
.
r
@ °
}
@ ®
1 ]
—
=0
° ° ° . ° ° ° ° ° ° ° ° ° ° ° ° ° °
)
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APPEXNDIX B

Site Plan
Plan of Structural Works
Cutoff Trench Details

Primary Spillway & Emergency
Spillway Excavation

Fill Placement

Drainage Details - Embankment
Drainage Details - Embankment
Principual Spillway

Lors of Test Holes

Moaintenance checklist duted 6,/2/77
Maintenance checklist dated 6/15/78

_ist of Pertinant Data not Included
and Their Locations

bk bk
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Spilluveys Cutlet Woter  Othrer
left vi~it=" Dike Ch-nrol vav ( )
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Condition of stanc
(ircluding need for lire

A and fertilizer) ay

Undesirable vegetetion
Drainase (surface)
Erosicn 2/
Sedirocntation
Conditicn of planting
Pest coutrol

Fire control
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With eany obeotrcc

) io tien
(in inchecs areove invert) Without any chstructllicon
Terbidity of Dischorice Vith eny obstruction
(yes, ro) Without any cbstruction
Condition of Protective Qutside
Coating Inside i
Obstruction in Flow S 2L .
(yes, no)
Animal Guard Condition
Outlet Condition
. . atove
Retarding Pool Elevation (ft. msl) or (ft.) be lc
e low
Ottie T

- PARTIALEY
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Concrete:

inside and out
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Cheek condi
Ladders are sc-ectimes
and or slippery,

Uce safety bhrvrrcesa,

Pl . K

Condition cf protective coztliny

Corrosion 3y Lanzgeld ports

Other .

Cracking s Spalling H

’

Other ceterior
3 Dxcessive moverent (check joint a2t riser

care vhon veling
cn terere in,
locse, corrodec,

usl

and conduit) 5 Other .

Condition of preotective coatirzoe 3 Crorreocic
3 Darzived parts 3 Conliticr of fostani
3 hecd of gratings due te boover gy CUY

concition (protruding fastenings, sh.rp €c ,

ete, ) s Othey .

Cotdition of protective contin s 7 Correosd
s Damzce ;3 Lock oprralie ;o Cuier .

Conditicn of protective contin: v Corroe-e
3 Derarcd ports 3 Cenlitic, of fozie -

ings 3 Stenm alirrnnent s Lluiriciulc :

Opcration 3 Other .

ConZiticn ¢f warning si-ns s Conllvien of

safety cquipment y Oulr .
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Concrete: Cracking 3 Spolling
insidc and out 1 Excecsive roversnt (chec
Waterstops 3 Joint sealent

Trashracks Cordition of protective coatincs ; Cor
I

Tow ard hi;l stnog ;s Dorsned parts ; Condition of
inge_ 3 teed of gratings cduc to beoiver 5
Safety cendition (protruding fac , ShIIp
edzes, etc.) ; Other .

Cateo: Condition of protective coatirg 3 Corrosion

3 Dzrazecd parts s Conditicn of fasten~
“, ir-s 5 Stemoalirmmont 7 Opcraticn ;
Lutricoticon s Vool dolay H T .

Struc Pt Feport under "Inbzonkment and Other Drains'
Streceure, bailing,
Grotes, Forricrs,
€L,
Safety Ttenms:
cornil TS

Cyiasire

i R L S U O

Stream obstructions, . . . . . . . . WL
Debris in stream. . . . . . . . :_S:i
Sedir.nt bars crAt.olled . . . . . . . . . 2
Plun, o peol stoliliey, . . . . . . . A
Fish hebitat eppurtencnces . . . . . . . . =
Riprep == heport uncder "Riprap" (item &)
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= satisfactory :
= satisfactory, but check carefully at next inspection )
= requires maintenance this seascn
= requires it—ediate attention.
-]
Lh~ T
T- bp-- Bl SITE =23 DATE R_ac_7=Z
v Forter, Hotcniroon, MzoFnereon, Keorr, Fifs
1., Quizicr 17l
3
P . . . . . . . . .o
. L] . L] L] L] . . J
. . L] L] L] L) L] L] . 2
L] . * L] L] . . - {
L] . . L ] L] e . * :
- corniinTs Erzmo trzoo oo oygnttres- fero of pem, Bo-oodTarn etild
(i -
{ 1ot it lzooetzon oooifioe,
-
9
' =
2 PrerToTR
' : ) d 'y )
: Timber starnd at reservoir, . . . . . . . 27
I"‘C‘Tis aﬂd 51?‘.5‘.‘.. . . . - . . . . . ?
Scdirent level in relation to low stape inlet . . . « v
COTIENTS -
q
)
5777 <> €O CON L TVATION SLRVICC
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p—— MAILTENATE CHECKLIST FOR PL 5C6 FLOOD COMTROL STPUCTULDS

This rmaintcnance checklist 4s a guide for determining the maintenance requirced
for Putlic Law 566 flood control structures in New Hempshire. It doesn’t take
he place ¢f expericnce and judsrent and is not inclusive. Items of a difficult
wature to check, such &s principal spillway conduit condition, are not included,
Intensive checks of these items are necessary at proper intervals, Review of
§)s Built draowings, the design folder, structure history, and previous maintenarce
eport: should be part of the inspection. FPrompt rainterance is a vital part of
safe =2 effective cpiraticn,
re otherwice indicated, completicn of this form may be facilitated
raintenirce items cn a 1 to 4 basis where




FURATTNT AND EXCAVATED SLOPES

(Report riprep and vegetation and
erosion condition under Items 4

2nd 5.) Erergency

Spillways / Other
Pa~ Dike left richt=" ( y )

Slicirg or slouphing

[ASITAV]

[aNI RaN ]

Holes (rodent and other) o .
- (chech especially at embarkments)
Excessive settlement (embankzments) 2 2 L o
2 2 L
7 ¢ _ _
- 2 < L
7 A
o
T
Displ, Locs Lese Erczicn  Ereii-
of of of cof cevm
Rock Spzlls Ekeddinc Found, o¢of }oct
Dam
Upstrean berm o . ___
Frincipal Spillwey Outlet o - o o ____
E-benkrent Gutters
left . L L
right e o - - o
Erergency Spillwey
location ecrnz= cotlet 2 _2_ _2 2 2
location . o L . L
Vaterveys
location E.S.cutlet 2 2 _2 2 R
location - L L o .
Outlet Channcl L 4 4 L b
Other . - - .

-

COMMENTS Chiznnel pluized with vegetation which reeul

centt cee 211 of ripren. Impoct bacin drairs aled inundated

rzare of toilunter,
R e e e
S ————— —_—— e e
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\ECTTATION

’ ' Emergency
Spillways Outlet Water Other
Dam left risht=" Dike Channcl wav ( )

L
Condition of stand 1 l 1 1
(incluZin:s necd for lin:
#nd fertilizer)

Undesirable vepetaticn 2 1 4 1

Dreinece (surface) 1 1 1 1 e
t - Erosicn 2/ 1 4 1 1 L

Sedimentation 1 1 1 2 L

Conlition of planting 1 2 1 )

Fect centrel 1 1 1 1 o

Fire contrel gl 1 1 )

-
-
. -
- + — —_—
gnothzs yeoT,
FRemzoe cred to=t vlcoot gh=-nzl,
- _~ + - - - - - -
¢ *Soves vz, bot cooom ovston il) orocbtenly crol D oot
6 F\": IS4 r-:\:—'l- C’T‘py‘/""‘"f\,‘l T <r (\—T\ljf‘f\ T‘.’-\f_?‘fc
EAanTTENT, TR T S OTHTT AT

’ Yefs riot = { Yo
Depth of Flow Vith any otstructicn L L
L (in inches above invert) Without any obstructicn - 4
L Turbicdity of Dischirze With any olstructicn L 4
- (yes, nc) Without any obstructicrn L < )
g —_
y Condition of Frotective Qutside 4 4
. Coating Inside b L
Obstruction in Flow 4 4
‘ (yes, no)
Aunirsl Cuard Conditicn L . )
. Outlet Conditicn ! .
, . Vs \ abtove
Retarding Pool Flevation (ft. mel) or 7 (ft, below

Other

COMMENTS Contt cen

to brox un and inon it

|
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RISFR

irside and oot

Trashractie:
lew end high stege

Manhtole:

Caution  Be extremely careful when using
ladders., Check condition before using.
Ladders are sometimes broken, loose, corroded,
and or slippery.

Use safety harness,

Condition of protective coating H
Corrosion ;1 Damaged parts ; Loose H

Other .

Cracking4 3 Spalling 1 3 Other deterioration
_1 3 Excessive movement (check joint at riser
end conduit) 3 Other .

Concdition of protective coatirge 2 ; Corrosi:z
2 3 Dameged parts_q ; Cernditicn of
_1; Need of gratings due to beaver_L 3 Szletly
condition (protruding fastenings, sharp edg
etc,) 5 Other .

m
n
-

Condition of protective coetings 2 ; Corrosicn
€

? 3 Damzge 23 Lock operatle 7; Cther = .
Gate: CornZition of protective coeting Corrcsicn
inclueding lifting 3y Damaged parts H o ertEA'
cevice, stem, guidce ing: 3y Stem alignment lce < 3
cisc Opcraticn 3y Other .
Safety lteme: Cor:iticn of warning €ipns ;7 Cenditicn cf
afcty eguipment ;7 Other .
COXMENTS NH_EE 111 ghecl oste, I Ysdies so=il--1c, L0, tr5eb =2~
rmred
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IMPACT BASIN, SAT, BOX INLET, & MISCELLANCOUS "CONCRETE STRUCTLLTS

(specify)

Concrete: ;
inside and out 1 3 Excessive movement (check joints) 13
Waterstops 1 3 Joint sealant 1 ; Other .

Cracking 1 ; Spalling 1 ; Other deterioration

Trashracks: Condition of protective coatings ;s Corrosion

low and high stage ; Damaged parts__ 3 Condition of fasten-
ings s Need of gratings due to beaver $

Safety condition (protruding fastenings, sharp
edges, etc.) 3 Other .

Cates: Condition of protective coatinz 3+ Corrosion
including liftin: s+ Damaged parts 3 Corncition of facsten-
device, stem, guides, ings 3 Stem alignmetnt 3 Crereticn H
disc, flep Lubrication 5 Vwood deccy ; Other .

1

Structure Draincge: Report under "Embankrment and Other Drains

Structure, Railing, Condition of protective costing ; Ccrrosicn
Cretes, barriers, ;s Demzged parts ; Conditicn of Yasten-
etc. ings s Wood deceay ; Safety conZiticn
(protruding fastenings, sharp edges, etc.)
s Other .
Safety Items: Condition of warning sirrs 3y Comciiticn of
safety equipment 3 Other .

cerniniTl

CHLTT,

Stres~ cbstructions. . . . . . . . . . .
Ledtris in streenm. . . . . . . . . . . . L
Sedirent bars controlled, . . . . . . . . o &
Plunpe pool stability, . . . . . . . . . « 1
Fich habitat appurtenances . . . . . . . . .
Riprap -- Report under "Riprap" (item &) - : R
CO!2MENTS Undesirable veneteotion in thannel.

- - I 474 o
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L ] o Py °
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The U.S.D.A. Soil Conservation Service (SCS) located in Durham,

New Hampshire, maintains a file for this dam. Included in this
file are:
)
1) SCS "Hvdrology and Hydraulics” design calculations
dated 1945,
2) SCS structural design calculations dated 1971,
3) SCS '"Detailed Geological Investigation of Dam Sites”
dated 1965.
4)  SCS sc¢il mechanics laboratory data shects daoted 1000,
- 5) SCS "As Built” drawings dated October, 1973.
The New Hampshire Water Resources Board (NHWRB) maintains a
correspondence file on this darm. Inciuded in this fi1le arc:
1) Mzintenunce inspection checklists duted June 2, 1977
and June¢ 15, 197»n.
*
a

B-21

.
Botebnd

WIS




=

APPENDIY C

PHEOTOGRATIES

°
]
]
]
3
°
°
®
]
]
]
]
{
°
{
°
f
°
‘
°
°
°

R



A . R |

Z

LUWN STAGE

FOC. AKEA
/
/
re \\
B ™~
UGN STAGE -
Mo, )\ /
v Ul AREA
v /
{ v
L .
i LML~ b -
— 1 _ v
\\\ <oy T .
, ,T___..\‘/"
» '
<
“A ) e
SN )
501 UBERG, JOING, DUNNICLIFF B ASSOC,INC |, 6 SRMY ENGINEER Div NEw ENGLAND
DEGTECHNCAL TONSULTANTS _ORPS OF ENGINEERS
NEWTON UPPER FAL (S5 MASS WA THAN A MASS
’ NATIONAL PROGRAM OF INSPECTION OF NON-FED DAMS
)
ot LOCATION AND ORIENTATION
OF PHOTOS
ZISOUHEGAN RIVER WATERSHED
;,J DAM No 33
SCALE
- —_—
_,,ﬁ.i_ o DATE MAY #7749
r-¢
L J [ | [ ] [ ] [ ] [ ) [ ) [ ] [ o [

-

Ad




2.

View of emergency
ponded water

View of downstream

spillway <showing drainage protectiog

end of emergency
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View of drop inlet structure showing
debris in low stage trash rack
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HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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